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ABSTRACT: 

PURPOSE: To surely recognize the position of the mark on a board. 

CONSTITUTION: The illumination light H2 from a light source 3 transmits a 
milky translucent plate 33, and the illuminance distribution is smoothed. The 
smoothed illumination light H3 is reflected on a half-mirror 21 , and it is . 
radiated to a printed board K as the illumination light H3 coaxial with the 
optical axis L of a CCD camera 1 . The regulated light H4 from the printed 
board K transmits the half-mirror 21 and is received by an image pickup camera 
1 . The position of a mark M is recognized by the image of the printed board K, 
and drilling is applied at the center of gravity position of the mark M. The 
contrast between the portion of the mark M and the other portion is made clear, 
and drilling can be correctly made. 
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Disclaimer: 
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CLAIMS 
[Claim(s)] 

[Claim 1] The substrate hole dawn method characterized by incorporating as a picture the 
optical image of the substrate in which the mark was formed on the surface, with an imaging 
camera, irradiating the illumination light which smoothed illumination distribution at the optical 
axis and the same axle of said imaging camera in the substrate hole dawn method which 
carries out hole dawn to a predetermined hole dawn position based on the picture, and 
illuminating a substrate. 

[Claim 2] In the substrate hole dawn machine which incorporates as a picture the optical image 
of the substrate in which the mark was formed on the surface, with an imaging camera, and 
carries out hole dawn to a predetermined hole dawn position based on the picture The 
substrate hole dawn machine characterized by providing a coaxial irradiation means to 
irradiate the illumination light at a substrate at the optical axis and the same axle of said 
imaging camera, and a smoothing means to smooth the illumination distribution of said 
illumination light. 

[Claim 3] In a substrate hole dawn machine according to claim 2, [ said coaxial irradiation 
means ] The substrate hole dawn machine which is equipped with said imaging camera, the 
half mirror interposed between substrates, and the luminous source in which the illumination 
light is entered from a 90-degree direction to said half mirror to the optical axis of an imaging 
camera with 45-degree inclination to the optical axis of an imaging camera, and is 
characterized by things. 

[Claim 4] It is the substrate hole dawn machine characterized by being the milk white 
translucent plate, ground glass, or the opal glass with which said smoothing means was 
interposed into the optical path of the illumination light in the substrate hole dawn machine 
according to claim 2 or 3. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the substrate hole dawn method and substrate 
hole dawn machine which improved the Lighting Sub-Division method of the substrate so that 
the mark of a hole dawn position could be recognized certainly in more detail about a substrate 
hole dawn method and a substrate hole dawn machine. 
[0002] 

[Description of the Prior Art] Drawing 3 is the explanation block diagram showing an example 
of the conventional substrate hole dawn machine. The processing stand 5 which lays printed 
circuit board K (for example, glass epoxy board) by which this substrate hole dawn machine 
200 formed Mark M (for example, copper foil) in the surface, CCD camera 1 which 
incorporates the optical image of said printed circuit board K as a picture, The ring-like 
luminous source 203 (for example, ring-like high frequency fluorescent lamp) which surrounds 
this CCD camera 1, is installed and illuminates said printed circuit board K, The spindle 6 
installed in said CCD camera 1 and the opposite side to said processing stand 5, The Image 
Processing Division part 4 which processes the drill 7 attached to this spindle 6 and the picture 
captured with said CCD camera 1 , and the control unit 8 which controls said spindle 6 based 
on the processing result of that Image Processing Division part 4, and carries out hole dawn to 
the center-of-gravity position of said mark M are provided, and it is constituted. In addition, H5 
is light irradiating, H6 is regular reflection light, and HC is irregular reflection light. Are 4mm in 
diameter and said mark M is about 500nm in thickness, for example. 
[0003] 

[Problem to be solved by the invention] In the above-mentioned conventional substrate hole 
dawn machine 200, said CCD camera 1 has acquired the optical image of printed circuit board 
K by the irregular reflection light HC. However, in the optical image by the irregular reflection 
light HC, the contrast of the portion of the mark M of printed circuit board K and the other 
portion becomes indefinite. The position of Mark M cannot be certainly recognized about all the 
printed circuit boards of a various kind, but there is a problem that the printed circuit board of 
the exact form which cannot carry out a substrate drilling injury comes out. Then, the purpose 
of this invention is to offer the substrate hole dawn method and substrate hole dawn machine 
which improved the Lighting Sub-Division method of the substrate so that the mark of a hole 
dawn position could be recognized certainly. 
[0004] 

[Means for solving problem] In the substrate hole dawn method which this invention 
incorporates as a picture the optical image of the substrate (K) in which the mark (M) was 
formed on the surface, with an imaging camera (1) in the 1st viewpoint, and carries out hole 
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dawn to a predetermined hole dawn position based on that picture The substrate hole dawn 
method characterized by irradiating the illumination light (H3) which smoothed illumination 
distribution at the optical axis (L) and the same axle of said imaging camera (1), and 
illuminating a substrate (K) is offered. 

[0005] In the substrate hole dawn machine which this invention incorporates as a picture the 
optical image of the substrate (K) in which the mark (M) was formed on the surface, with an 
imaging camera (1) in the 2nd viewpoint, and carries out hole dawn to a predetermined hole 
dawn position based on that picture The optical axis (L) and the same axle of said imaging 
camera (1) are provided with the substrate hole dawn machine characterized by providing a 
coaxial irradiation means (21 , 31) to irradiate the illumination light (H3) at a substrate (K), and 
a smoothing means (32) to smooth the illumination distribution of said illumination light (H3). In 
the substrate hole dawn machine of the above-mentioned composition, [ said coaxial 
irradiation means ] The half mirror (21) interposed between said imaging camera (1) and the 
substrate (K) with 45-degree inclination to the optical axis (L) of an imaging camera (1), Having 
the luminous source (3) in which the illumination light is entered from a 90-degree direction to 
said half mirror (21) to the optical axis (L) of an imaging camera (1) has desirable things. 
Moreover, as for said smoothing means (33), in the substrate hole dawn machine of the 
above-mentioned composition, it is desirable that it is the milk white translucent plate, ground 
glass, or the opal glass interposed into the optical path of the illumination light. 
[0006] 

[Function] In the substrate hole dawn method of this invention, and a substrate hole dawn 
machine (100), the illumination light (H3) which smoothed illumination distribution is irradiated 
at the optical axis (L) and the same axle of an imaging camera (1), and a substrate (K) is 
illuminated. Thus, in order to use the illumination light (H3) which smoothed illumination 
distribution, there is no misconception by the nonuniformity of illumination distribution. 
Moreover, since the illumination light (H3) is irradiated at the optical axis (L) and the same axle 
of an imaging camera (1), the optical image of a substrate (K) can be acquired by regular 
reflection light (H4), and the contrast of the portion of the mark (M) of a substrate (K) and the 
other portion becomes clear. Therefore, the position of a mark (M) can be certainly recognized 
now about the printed circuit board of a various kind, and substrate hole dawn can be correctly 
performed now. 
[0007] 

[Working example] The example shown in a figure explains this invention still in detail 
hereafter. In addition, thereby, this invention is not limited. Drawing 1 is the block diagram 
showing the substrate hole dawn machine of one example of this invention. The processing 
stand 5 which lays printed circuit board K (for example, glass epoxy board) by which this 
substrate hole dawn machine 100 formed Mark M (for example, copper foil and stainless steel 
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foil) in the surface, CCD camera 1 which incorporates the optical image of said printed circuit 
board K as a picture, The half mirror 21 interposed between CCD camera 1 and printed circuit 
board K with 45-degree inclination to the optical axis L of the CCD camera 1 , The luminous 
source 3 in which the illumination light is entered from a 90-degree direction to said half mirror 
21 to the optical axis L of said CCD camera 1 , The luminous source 3 and the smoothing 
board 33 interposed between said half mirrors 21, The spindle 6 installed in said CCD camera 
1 and the opposite side to said processing stand 5, The Image Processing Division part 4 
which processes the drill 7 attached to this spindle 6 and the picture captured with said CCD 
camera 1 , and the control unit 8 which controls said spindle 6 based on the processing result 
of that Image Processing Division part 4, and carries out hole dawn to the center-of-gravity 
position of said mark M are provided, and it is constituted. 

[0008] Said luminous source 3 consists of an about [ 20W ] halogen lamp 31 , and a passive 
reflector 32, for example, in addition, instead of [ of a halogen lamp 31 ] - a vacuum lamp, a 
gas filled lamp, a low pressure sodium lamp, a high pressure mercury lamp, and metal HAIRA 

an id - you may use a lamp, a high pressure sodium lamp, a xenon lamp, etc. Said 
smoothing board 33 is constituted by a milk white translucent acrylic board, a ground glass 
board, or the opal glass board, for example. 

[0009] As shown in drawing 2 , the illumination light H1 from a luminous source 3 is diffused 
with the smoothing board 33, and the illumination distribution is smoothed. By this smoothing, 
misconception of the mark M resulting from the nonuniformity of the illumination distribution of 
the illumination light H1 can be prevented. The smoothed illumination light H2 enters into a half 
mirror 21, and is reflected in the direction of printed circuit board K. The reflected illumination 
light H3 serves as the optical axis L of CCD camera 1 , and the same axle, and is irradiated by 
printed circuit board K. In printed circuit board K, the regular reflection light H4 and the 
irregular reflection light HC are produced. To the optical axis L of CCD camera 1, said regular 
reflection light H4 is the same axle, penetrates a half mirror 21 , and reaches CCD camera 1 . 
That is, CCD camera 1 will acquire the optical image of printed circuit board K by the regular 
reflection light H4. On the other hand, the irregular reflection light HC does not reach CCD 
camera 1. 

[0010] The Image Processing Division part 4 processes the picture captured with said CCD 
camera 1. And said control unit 8 controls said spindle 6 based on'the processing result of said 
Image Processing Division part 4, and carries out hole dawn to the ceriter-of-gravity position of 
said mark M. 

[001 1] In the above substrate hole dawn machine 100, the illumination distribution of the 
illumination light H3 is smoothed, and there is no misconception of the mark M by illuminance 
nonuniformity. Moreover, since the optical image of printed circuit board K has been acquired 
by the regular reflection light H4, the contrast of the portion of the mark M of printed circuit 
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board K and the other portion becomes clear, and the position of Mark M can be certainly 
recognized about the printed circuit board of a various kind. As a result, hole dawn can be 
correctly performed now about the printed circuit board of a various kind. 
[0012] 

[Effect of the Invention] According to the substrate hole dawn method of this invention, and the 
substrate hole dawn machine, the contrast of the portion of the mark of a substrate and the 
other portion becomes clear, and the position of a mark can be certainly recognized now. As a 
result, substrate hole dawn can be correctly performed now. 



[Translation done.] 
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